Animal models of obesity have been used extensively to study the mechanism underlying the increased deposition of fat and the changes in metabolism occurring during obesity. The obese-hyperglycaemic (oblob) mouse has received particular attention, as it may represent a good model for insulin-resistant obesity in man. The obesity of the ob/ob mouse is inherited as a single-gene homozygous recessive trait and is accompanied by partial resistance to insulin and hyperinsulinaemia. In this review, ob/ob mice will be compared with their lean controls and we will show that theaccretion of fat in epididymal adipose tissue of ob/ob mice can be explained by high lipogenesis, high uptake and esterification of fatty acids of hepatic and dietary origin and decreased hormonesensitive lipolysis.
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Lipogenesis in vivo
Studies involving intraperitoneal injection of [l-'4C] acetate showed, that although the liver is a major site of lipogenesis in vivo in ob/ob mice, extrahepatic tissues (i.e. the rest of the carcass including epididymal fat-depots) also accumulate high concentrations of labelled fatty acids (Winand et al., 1973) . As the interpretation of the data obtained with [l-14C] acetate was obscured by the fact that acetyl-CoA pools may vary from one organ to another in obese and control mice, this study was repeated with 3Hz0. Table 1 shows that 1 h after the intraperitoneal injection of lOmCi of3H20 (i.e. at a time when transfer of labelled lipids from the liver was minimal), local hyperlipogenesis occurred in adipose tissue from obese mice; the labelling of glyceride fatty acids was increased by 55%, whereas that of glyceride glycerol was not modified.
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Lipogenesis in vifro
When adipose-tissue fragments were incubated in Krebs-Ringer bicarbonate buffer enriched with albumin and four labelled precursors of fatty acids
, a high incorporation of these precursors into fatty acids was observed, whereas the labelling of glyceride glycerol was decreased (Table  2; and Christophe et al., 1974) .
In 700g internatants of epididymal fat-pads of obese mice, the incorporation of [I-14C]acetate into long-chain fatty acids was two to three times more active than that of control animals. In addition, more palmitoleate and oleate were synthesized from [ l-14C]acetate, and the proportion of labelled fatty acids esterified into triglycerides was elevated (Christophe e f al., 1972). Taken together, these data indicate that the enzymic equipment of obese tissue is characterized by high activities of the major soluble lipogenic enzymes and of microsomal enzymes favouring the synthesis of glycerides rich in monodesaturated fatty acids, and also by a low activity of phosphoenolpyruvate carboxykinase (Chakrabarty & Leveille, 1968) . The hyperinsulinaemia might be the causative agent.
Insulin resistance of ob/ob adipose tissue
The adipose tissue from ob/ob mice is resistant to the action of insulin on glucose metabolism in vitro (Christophe et al., 1961) . This phenomenon is primarily due to a decreased number of insulin-binding sites (Freychet et al., 1972) . However, this resistance of glucose metabolism to insulin added in vifro is also partially dependent on the saturation of insulin receptors with endogenous insulin. Table 2 shows that when adipose-tissue fragments from obese mice were prewashed for 1-2h, a significant effect of exogenous insulin became apparent on glucose uptake, fatty acid synthesis and glucose oxidation Results are expressed per lOOmg of fresh tissue ( m e a n s f s~.~. ; n =
6).
Glycerol is estimated as pmol liberated in 90min (Wieland, 1957) , cyclic AMP as pmol after a 7min incubation in the presence of 1 mwtheophylline (Dehaye et al., 1975) and CaZ+ uptake as nmol/90min (Dehaye et al., 1977) . Decreased hormone-sensitive lipolysis is due to a defective adenylate cyclase system Basal lipolysis, when expressed on a fresh weight basis, was three times lower in adipose tissue of obese mice (Table 3) . Dose-response curves obtained with isoproterenol and corticotropin indicate that the capacity of the lipolytic process (maximal release of glycerol per lOOmg fresh weight) was decreased. However, the sensitivity to both hormones was normal (Dehaye et al., 1977) . Basal cyclic AMP concentrations were 2.5 times lower in obese animals than in normal mice, on a fresh weight basis. Isoproterenol and corticotropin increased this concentration markedly in normal mice, and the time course of stimulation resembled that observed in rat adipocytes (Ho & Sutherland, 1972) . The time course of cyclic AMP accumulation in response to a maximal concentration of isoproterenol in adipose tissue from obese mice was characterized by the fact that the peak cyclic AMP value was 7 times lower on an average (Table 3 ). In addition, a maximal concentration of corticotropin could not increase cyclic AMP concentration at any time (Table 3) . Therefore the impaired capacity of the lipolytic process appears to be caused by a defect distal to hormone receptors. Indeed, it seems improbable that two different receptors could be altered by a single gene mutation.
To unravel the underlying mechanism, the regulation of adenylate cyclase activity was investigated directly in the 25000g sediment of adipose-tissue homogenates. The basal activity of this system was 4.5-fold lower in obese mice than in controls (Dehaye et al., 1976) . In addition, the relative magnitude of the response to isoproterenol was definitely impaired in the ob/ob mouse, whereas the relative magnitude of fluoride and guanine nucleotide stimulation remained normal. The apparent affinity for isoproterenol, NaF, GTP and p[NH]ppG (i.e. the concentration which produced half-maximal stimulation) was not markedly different in the two types of mouse. It is therefore likely that the nucleotide-regulatory site is normal in ob/ob mice, whereas basal adenylate cyclase activity and the coupling of hormone receptors to the catalytic subunit is defective.
Influence of calcium on lipolysis
In rat adipose tissue, extracellular calcium is known to be necessary to elicit a maximal response to lipolytic hormones (Efendic et al., 1970). In both normal and obese mice, similar data were obtained. Isoproterenol-and corticotropin-stimulated lipolysis were decreased in both cases by 30 and 100% respectively, in the absence of calcium.
An increased uptake of calcium takes place in rat adipose tissue during lipolytic stimulation (Efendic et al., 1970) . Similar results were observed in the adipose tissue of normal mice (Table 3) . Maximal concentrations of isoproterenol and corticotropin stimulated calcium uptake by 184 and 21 3 %respectively. However, both hormones were totally ineffective in increasing calcium uptake in adipose tissue of obese mice (Table 3 ). Thus extracellular calcium was able to sustain lipolysis in adipose tissue of obese mice at a point distal to cyclic AMP accumulation, but the mediocre burst of cyclic AMP observed in adipose tissue from obese mice did not coincide with any sizeable increase in calcium uptake.
Conclusions
Our data indicate that the accretion of fat in the adipose tissue of ob/ob mice can be explained, on a wet-weight basis, by high lipogenesis, high uptake of plasma fatty acids, high esterification of fatty acids and by decreased lipolysis. 
